Effects of brain-derived neurotrophic factor and neurotrophin-3 on expression of mRNAs encoding c-Fos, neuropeptides and glutamic acid decarboxylase in cultured spinal neurons.
There is growing evidence suggesting that neurotrophins have modulating effects on the pain signaling system at spinal levels. In order to determine whether neurotransmitter expression is modulated in response to the elevation of neurotrophins, the changes in c-fos, neuropeptide and glutamic acid decarboxylase (GAD) mRNAs expression was evaluated after BDNF or NT-3 was applied to cultured spinal neurons. Reverse transcription polymerase chain reaction analysis revealed that BDNF induced a significant increase in the expression of preprodynorphin (pDYN), preproenkephalin (pENK), neuropeptide Y (NPY) and GAD mRNAs. In contrast, the pENK, not the pDYN, NPY and GAD, mRNA levels increased after the treatment of NT-3. Both BDNF and NT-3 produced a rapid increase in c-fos mRNA. These results suggest that BDNF and NT-3 have differential neuronal effects on the synthesis of spinal cord neurotransmitters that are involved in the modulation of nociceptive information.